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* NOTICES * 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The color wheel characterized by providing the sensor which detects rotation of a 
motor and the aforementioned sensor outputting one pulse to the interior of the 
aforementioned motor per motor 1 rotation at least in the color wheel which consists of a 
disk-like light filter divided into two or more color fields, and a motor made to rotate this. 
[Claim 2] It is the color wheel which the aforementioned sensor is a magnetometric sensor in 
a color wheel according to claim 1 , and is characterized by outputting one pulse per motor 1 
rotation at least from the aforementioned magnetometric sensor. 

[Claim 3] It is the color wheel which the aforementioned sensor is a photosensor in a color 
wheel according to claim 1, and is characterized by outputting one pulse per motor 1 rotation 
at least from the aforementioned photosensor. 

[Claim 4] The color wheel which alignment of the aforementioned motor and the 
aforementioned disk-like light filter is carried out, and is characterized by setting changing 
and outputting one pulse per motor 1 rotation at least from the sensor of the color the light 
filter was specified to be installed in the interior of the aforementioned motor in the color 
wheel which consists of a disk-like light filter divided into two or more color fields, and a 
motor made to rotate this. 

[Claim 5] The color wheel characterized by carrying out by standing a common pin to the 
locating hole beforehand formed in the aforementioned disk-like light filter in the alignment of 
the aforementioned motor and the aforementioned disk-like light filter, and the locating hole 
beforehand formed in Rota which is the rotation section of the aforementioned motor in a 
color wheel according to claim 4. 

[Claim 6] The color wheel characterized by carrying out by standing a key common to the key 
seat for positioning beforehand formed in the aforementioned disk-like light filter in the 
alignment of the aforementioned motor and the aforementioned disk-like light filter, and the 
key seat for positioning beforehand formed in Rota which is the rotation section of the 
aforementioned motor in a color wheel according to claim 4. 

[Claim 7] The color wheel characterized by being constituted so that the position of a sensor 
established in the interior of the aforementioned motor can tune finely in the direction of a 
periphery of a motor in a claim 1 or a color wheel according to claim 4, and a sensor may 
carry out movable in the interior of a motor. 

[Claim 8] The color sequential electrochromatic display characterized by being a color 
sequential electrochromatic display possessing a claim 1 or a color wheel according to claim 
4, siding with the pulse outputted from the sensor installed in the interior of the motor of the 
aforementioned color wheel, and driving the space optical modulator which displays image 
data. 

[Claim 9] The color sequential electrochromatic display characterized by delaying and driving 
the space optical modulator which displays image data or it is a color sequential 
electrochromatic display possessing a claim 1 or a color wheel according to claim 4 and 
advances electrically the phase of the pulse outputted from the sensor installed in the interior 
of the motor of the aforementioned color wheel. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to time sharing and the 
color wheel used for the color sequential electrochromatic display which performs color 
display by color sequential especially in the color wheel which consists of a disk-like light 
filter divided into two or more color fields, and a motor made to rotate this. 
[0002] 

[Description of the Prior Art] In recent years, big screen displays, such as a home theater and 
a presentation, attract attention suddenly, recently, expansion projection of a small liquid 
crystal panel or the display image of DMD (Digital Micromirror Device) is carried out with a 
projection lens etc., and the liquid crystal projector or DMD projector which obtains the 
display image of a big screen is commercialized. 

[0003] Conventionally, there are mainly a veneer formula and a 3 board type in the method 
adopted as these projectors. The method which modulates each colored light whose color was 
separated as an example of 3 board type projector by SLM which is the space optical 
modulator which corresponds, respectively, carries out [ a method ] color composition, and is 
simultaneously projected on a screen is held. As for this, each is used for three SLM(s) in 
parallel for the object for red (R), the object for green (G), and blue (B). On the other hand, as 
for a veneer formula projector, only one ** needs SLM, and the light of R, G, and B is 
reflected by SLM of the veneer in order by time series. Therefore, compared with 3 board 
type projector for which the projector of the veneer formula for which only one ** needs SLM 
needs the three aforementioned SLM(s), the demand to the hardware relevant to SLM can be 
managed with 1/3 time. In addition, this is not concerned with a projector but the above- 
mentioned content corresponds about all the color display displays using SLM. 
[0004] The electrochromatic display which used the projector of this veneer formula for below 
is explained, the time-sharing color order which used the color mixture by time sharing as an 
example of the electrochromatic display using this veneer formula projector — the 
electrochromatic display of degree method is mentioned Each pixel has red, green, and a blue 
value, and sequential addressing of many pixels of the frame is carried out to this time- 
sharing color order following method with the red of many of these pixels, blue, and data green 
next during [ each ] the frame. 

[0005] On the other hand, the filter of the same color as these is constituted in the shape of 
a disk, the color wheel which has at least three different color fields synchronizes with this 
data, and the data to each color are displayed by SLM. At this time, band control of the light 
which carries out incidence to SLM is carried out by the color wheel. As mentioned above, if 
the color display of the electrochromatic display of the time-sharing color order following 
method becomes possible by time sharing and a time-sharing rate becomes quick more than 
the standard display speed of 60 picture per second, an eye will perceive a picture as what 
has an original color. 

[0006] In the electrochromatic display of such a time-sharing color order following method, in 
order for a disk-like color filter (a disk-like light filter is called hereafter.) to receive the timing 
information to which it rotates at high speed and the color of red, green, and blue is changed 
with accuracy and a sufficient precision, to synchronize it with a color further and to 
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modulate SLM by the motor etc., it becomes very important how the rotational speed and the 
phase of a disk-like light filter are controlled. 

[0007] Therefore, generally in the conventional color order following electrochromatic display, 
the reflected type phot sensor has been used for position detection of a disk-like light filter. 
The schematic diagram is shown in drawing 8. A color wheel is constituted by the disk-like 
light filter 81 and the motor 80, the whole surface black paint of the hub 82 of the diskHike 
light filter 81 is carried out, and the aluminum tape 86 as an index mark is stuck on the 
position of the joint portions of the green filter 83 and the red filter 84. If it is attached in the 
box 88 which contains the disk-like light filter 81 and this disk-like light filter 81 rotates, by 
the reflective mold phot sensor 85, the reflective mold phot sensor 85 will detect the 
aluminum tape which is a reflector, and will generate the pulse signal of one pulse in one 
rotation. Thereby, the control circuit of SLM controls the rotational speed and the phase of a 
motor so that the disk-like light filter 81 rotates by 1 frame frequency while changing it from a 
green image driving signal to a red image driving signal. In addition, in response to the pulse 
feedback from a color wheel, an example of the method of controlling the rotational speed and 
the phase of a motor is explained by JP,8-214580,A in full detail. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the color sequential electrochromatic 
display using the aforementioned conventional color wheel, if it is going to obtain desired 
display grace, without carrying out color separation, it is necessary to set the rotational 
frequency of the disk-like light filter 81 to about 10000 or more rpm. However, in such high- 
speed rotation, the centrifugal force concerning the disk-like light filter 81 becomes very 
large, and the aluminum tape 86 which is the index mark immediately stuck on the diskHike 
light filter 81 will exfoliate, and it will disperse. 

[0009] Moreover, since a color wheel carries out color separation of the beam of light 
condensed by the small spot on the disk-like light filter 81 while being placed immediately 
near the lamp box, it is easy to be influenced of heat and temperature goes up to 70 degrees 
C or more instantly. Therefore, since adhesion is inferior to ordinary temperature, the binder 
of the aluminum tape 86 which is the index mark stuck on the disk-like light filter 81 further 
becomes easy to separate. 

[0010] Furthermore, in manufacture of a color wheel, the black paint of the hub 82 of the 
disk-like light filter 81 is carried out, and a positioning ************ process is needed on it 
in the aluminum tape 86 which is an index mark, moreover, the color order using the color 
wheel — in degree electrochromatic display, the color wheel is dedicated to the box for 
protection against dust and needs to install the phot sensor 85 for detecting the index mark 
formed on the disk-like light filter 81 in the predetermined position of a box 88 Precision is 
required for each of these, and they causes a cost rise. 

[001 1] Moreover, the motor 80 is attached in opening under the flange of the disk-like light 
filter 81 (refer to drawing 7 ), and the disk-like light filter 81 rotates within a box 88 by this. 
The phot sensor 85 which detects an index mark at this time is attached in a box 88 so that it 
may project to the disk-like light filter 81. (As shown in drawing 7 , the light filter 81 has 
countered base 8a of the main part 88 of a box, and box lid 8b, and the disk-like light filter 81 
is close to the base of the main part 88 of a box.) 

[0012] Therefore, near the axis of rotation and in the periphery section, while the disk-like 
light filter 81 is rotating, since peripheral speed differs, the airstream which goes outside 
arises from the center of the disk-like light filter 81 in the gap of this light filter 81 and the 
main part 88 of a box (the inside of drawing 7 , arrow). At this time, a sensor bars the flow of 
an airstream and becomes the cause which noise generates. 

[0013] Moreover, [0014] which the field of the hub through which direct light does not pass is 
required, and is a problem about the path of a diskHike light filter when lightweight-izing, a 
miniaturization and in order that the phot sensor 85 may read an index mark this invention is 
made in view of the above-mentioned technical problem, and it aims at offering correctly the 
color wheel in which position detection of a disk-like light filter is possible at the time of high- 
speed rotation and an elevated temperature in the color wheel which consists of a disk-like 
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light filter divided into two or more color fields, and a motor made to rotate this. 
[0015] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, the 
color wheel of this invention according to claim 1 possesses the sensor which detects 
rotation of a motor inside the aforementioned motor in the color wheel which consists of a 
disk-like light filter divided into two or more color fields, and a motor made to rotate this, and 
the aforementioned sensor outputs one pulse per motor 1 rotation at least 
[0016] Moreover, in a color wheel according to claim 1, the aforementioned sensor is a 
magnetometric sensor and a color wheel according to claim 2 outputs one pulse per motor 1 
rotation at least from the aforementioned magnetometric sensor. 

[0017] Moreover, in a color wheel according to claim 1, the aforementioned sensor is a 
photosensor and a color wheel according to claim 3 outputs one pulse per motor 1 rotation at 
least from the aforementioned photosensor. 

[0018] Moreover, in the color wheel which consists of a disk-like light filter divided into two or 
more color fields, and a motor made to rotate this, alignment of the aforementioned motor and 
the aforementioned disk-like light filter is carried out, it sets to change and a color wheel 
according to claim 4 outputs one pulse per motor 1 rotation at least from the sensor of the 
color the light filter was specified to be installed in the interior of the aforementioned motor. 
[0019] Moreover, in a color wheel according to claim 4, a color wheel according to claim 5 
stands a common pin to the locating hole beforehand formed in the aforementioned disk-like 
light filter in the alignment of the aforementioned motor and the aforementioned disk-like light 
filter, and the locating hole beforehand formed in Rota which is the rotation section of the 
aforementioned motor, and performs it to it. 

[0020] Moreover, in a color wheel according to claim 4, a color wheel according to claim 6 
stands a key common to the key seat for positioning beforehand formed in the 
aforementioned disk-like light filter in the alignment of the aforementioned motor and the 
aforementioned disk-like light filter, and the key seat for positioning beforehand formed in 
Rota which is the rotation section of the aforementioned motor, and performs it. 
[0021] Moreover, in a claim 1 or a color wheel according to claim 4, a color wheel according to 
claim 7 is constituted so that the position of a sensor established in the interior of the 
aforementioned motor can tune finely in the direction of a periphery of a motor, and a sensor 
may carry out movable in the interior of a motor. 

[0022] moreover, a color order according to claim 8 — the color order in which degree 
electrochromatic display possesses a claim 1 or a color wheel according to claim 4 — it is 
degree electrochromatic display and is characterized by siding with the pulse outputted from 
the sensor installed in the interior of the motor of the aforementioned color wheel, and driving 
the space optical modulator which displays image data 

[0023] moreover, a color order according to claim 9 — the color order in which degree 
electrochromatic display possesses a claim 1 or a color wheel according to claim 4 — it is 
degree electrochromatic display, and or it advances electrically the phase of the pulse 
outputted from the sensor installed in the interior of the motor of the aforementioned color 
wheel, it is characterized by delaying and driving the space optical modulator which displays 
image data 
[0024] 

[Embodiments of the Invention] (Gestalt 1 of operation) Below, the color wheel concerning the 
gestalt 1 of operation of this invention is explained using drawing 1 and drawing 2 . As drawing 
1 is the schematic diagram showing an example of the color wheel by the operation gestalt 1 
of this invention and is shown in drawing 1 , the color wheel by the gestalt 1 of operation of 
this invention consists of a disk-like light filter 1 and a motor 2. The disk-like light filter 1 has 
red (R), green (G), and structure that puts the blue (B) light filters 3r, 3g, and 3b from both 
sides in hubs 4 and 5, and is fixed. 

[0025] Light filters 3r, 3g, and 3b are all the glass plates of 1 mm **, and appearance 
processing is carried out at abbreviation fanning whose interior angle is 60 degrees. On the 
surface of the glass plate, the coat of the optical thin film is carried out, and it is prepared for 
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these light filters 3r, 3g f and 3b each two colors at a time a total of six sheets so that the 
transmitted white light may be modulated by the light of R, G, and B, respectively. 
[0026] The hub 4 and hub 5 made from aluminum are all disc-like, and opening is especially 
prepared in a hub 4 at the center, and they are joined to the motor 2 by the clamper 9 (refer 
to drawing 2 ). 

[0027] Moreover, light filters 3r, 3g, and 3b are fixed as follows by a hub 4 and the hub 5. That 
is, when a hub 4 is placed so that the field in which wall 5b was formed may turn to the upper 
part, light filters 3r, 3g, and 3b are laid, contacting wall 5b so that the same colors may face 
each other across a center. And light filters 3r, 3g, and 3b are pinched by a hub 4 and the hub 
5 by fixing to a hub 4 the hub 5 piled up from the upper part of light filters 3r, 3g, and 3b with 
adhesives, a screw, etc. 

[0028] On the other hand, it is ball bearing type DC brushless motor, and a motor 2 consists 
of the wrap bracket section 7 the Rota section 6 and this which contain a ball bearing, a shaft, 
a coil, a magnet, etc. greatly. From the exterior of a motor 2, it lets an outgoing line 8 pass, a 
driving signal can be given, and the Rota section 6 rotates at a predetermined rotational 
frequency. Though natural, the disk-like light filter 1 joined to the Rota section 6 also rotates 
together. 

[0029] Drawing 2 is explained taking the case of the case where it is the cross section 
showing an example of the color wheel by the gestalt 1 of operation of this invention, and a 
motor 2 is an outer-rotor form brushless DC motor. 

[0030] A motor 2 consists of the Rota section 6 and the bracket section 7 greatly. The Rota 
section 6 is the rotation section and is being fixed by bearing 23 centering on the shaft 22. By 
passing current to a coil 24, turning effort is generated in an operation with the permanent 
magnet 25 of the Rota section 6. 

[0031] Hall IC 27 is installed in the bracket section 7 as a magnetometric sensor, and 
whenever the magnet 28 for detection installed in the Rota section 6 rotates and it passes, a 
pulse signal occurs by the **** transfer characteristic of Hall IC 27. 
[0032] In addition, Hall IC 27 may be that which hybridized the hall device and IC for 
waveform shaping, and it may only be a hall device, and for example, using 3 terminal Hall IC, 
by supplying DC5V power supply, in this invention, Hall IC 27 shall output the signal of High 
Low and except it, if a magnet 28 is detected. 

[0033] Thus, whenever the magnet 28 for detection which formed Hall IC 27 which is a 
magnetometric sensor in the motor 2 interior, and was installed in the Rota section 6 rotates 
the Hall-IC 27 top which is a magnetometric sensor and it passes, the **** transfer 
characteristic of Hall IC 27 enables it to generate the pulse signal for only the motor 2 made 
to rotate the disk-like light filter 1 and this performing position detection of the disk-like light 
filter 1 by generating a pulse signal. 

[0034] Moreover, by preparing a magnetometric sensor in the motor 2 interior, it is not 
necessary to stick the aluminum tape as an index mark on the disk-like light filter 1 , it is 
stabilized at the time of high-speed rotation and an elevated temperature, and a position 
detecting signal can be obtained. Moreover, generating of noise can be prevented, without 
barring the airstream in a box, even if it is the case where a color wheel is prepared in a box 
by preparing a magnetometric sensor in the motor 2 interior for protection against dust 
[0035] furthermore, the hub which direct light does not penetrate by preparing a 
magnetometric sensor in the motor 2 interior — it becomes unnecessary to prepare a field 
and it becomes possible about the path of a color wheel a miniaturization and to lightweight- 
ize 

[0036] Moreover, although the magnetometric sensor was used as a sensor in the 1st example 
of this invention, this sensor may be a photosensor, for example, it is possible to use a 
reflective mold phot sensor. In this case, what is necessary is to transpose Hall IC 27 shown 
in drawing 2 to a reflective mold phot sensor, and just to transpose the magnet 28 for 
detection to the aluminum tape which light reflects. Moreover, instead of sticking an aluminum 
tape, other portions may be the black side which absorbs light, the crimp side over which light 
is scattered, or the black side which absorbs light in part on the contrary or the crimp side 
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over which light is scattered in the reflector in which gloss has a part of Rota partial side of a 

motor, and the remaining portion may be a glossy surface which reflects light. 

[0037] Moreover, although the outer-rotor form brushless DC motor was mentioned as the 

example and the gestalt 1 of operation of this invention explained it as a motor 2, it is an 

example to the last and is not limited to the form of a motor. 

[0038] (Gestalt 2 of operation) 

[0039] In the color order following electrochromatic display, when using the color wheel of this 
invention, the physical relationship of a disk-like light filter and a motor becomes very 
important The filter color change of the color wheel of the color order following 
electrochromatic display generates a pulse signal from a color wheel like the gestalt 1 of 
operation mentioned above, as compared with a reference signal, controls the speed and the 
phase of a motor and enables the drive of this according to the color of the light which SLM 
modulates. Therefore, in order [ of the color defined beforehand ] to set to change and to 
make a pulse signal output, installation of a disk-like light filter and a motor needs to be 
decided uniquely, in addition — and it is desirable that the state where it was adjusted in first 
stage is maintained 

[0040] Below, the color wheel by the gestalt 2 of operation of this invention is explained using 
drawing 3 . Drawing 3 is a showing [ an example of the color wheel by the operation gestalt 2 
of this invention ] schematic diagram. In addition, the color wheel by the gestalt 2 of operation 
of this invention differs from the color wheel of the gestalt 1 of operation mentioned above 
only in the point of performing positioning of a disk-like light filter and a motor. Therefore, the 
sign same about the same component as the color wheel of the gestalt 1 of operation 
mentioned above is attached, and explanation is omitted. The color wheel by the gestalt 2 of 
operation of this invention consists of a disk-like light filter 31 and a motor 32. 
[0041] The disk-like light filter 31 has red (R), green (G), and structure that puts the blue (B) 
light filters 3r, 3g, and 3b from both sides in hubs 34 and 35, and is fixed. Moreover, locating 
holes 36 and 38 are formed in the periphery of opening joined to the motor of the hub 34 of 
the disk-like light filter 31, and the Rota section 37 of a motor 32, respectively. 
[0042] The disk-like light filter 31 and positioning of a motor 32 carry out alignment of the 
locating hole 36 formed in the periphery of opening joined to a motor 32 at the center of the 
hub 34 of the disk-like light filter 31, and the locating hole 38 formed at the Rota section 37 
of a motor 32, press a pin 39 fit and are fixed. If the disk-like light filter 31 and a motor 32 are 
furthermore fixed after that using a clamper etc., in addition, it is good. 
[0043] Thus, by standing the common gage pin 39 to the locating hole 36 beforehand formed 
in the diskHike light filter 31, and the locating hole 38 beforehand formed in the Rota section 
37 which is the rotation section of a motor 32 The state where in addition to the effect of the 
color wheel by the gestalt 1 of operation mentioned above could perform easily alignment with 
the disk-like light filter 31 and a motor 32, and it positioned at once further can be held at the 
time of high-speed rotation of a motor 32. 

[0044] (Gestalt 3 of operation) Below, the color wheel by the gestalt 3 of operation of this 
invention is explained using drawing 4 . Drawing 4 is a showing [ an example of the color wheel 
by the operation gestalt 3 of this invention ] schematic diagram. In addition, the color wheel 
by the gestalt 3 of operation of this invention differs from the color wheel of the gestalt 1 of 
operation mentioned above only in the point of performing positioning of a disk-like light filter 
and a motor. Therefore, the sign same about the same component as the color wheel of the 
gestalt 1 of operation mentioned above is attached, and explanation is omitted. 
[0045] The color wheel by the gestalt 3 of operation of this invention consists of a disk-like 
light filter 41 and a motor 42. The disk-like light filter 41 has red (R), green (G), and structure 
that puts the blue (B) light filters 3r, 3g, and 3b from both sides in hubs 44 and 45, and is 
fixed. Moreover, a key seat, and 46 and 48 are prepared in the periphery of opening joined to 
the motor of the hub 44 of the disk-like light filter 41, and the Rota section 47 of a motor 42, 
respectively. 

[0046] The disk-like light filter 41 and positioning of a motor 42 carry out alignment of the key 
seat 46 prepared in the periphery of opening joined to a motor at the center of the hub 44 of 
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a disk-like light filter, and the key seat 48 prepared at the Rota section of a motor 42, press a 
key 49 Fit and are fixed. If the disk-like light filter 41 and a motor 42 are furthermore fixed 
after that using a clamper etc., in addition, it is good. 

[0047] Thus, by carrying out alignment of the key seat 46 beforehand formed in the disk-like 
light filter 41, and the key seat 48 beforehand formed in the Rota section 47 which is the 
rotation section of a motor 42, pressing a key 49 fit and fixing The state where in addition to 
the effect of the color wheel by the gestalt 1 of operation mentioned above could perform 
easily alignment with the disk-like light filter 41 and a motor 42, and it positioned at once 
further can be held at the time of high-speed rotation of a motor. 

[0048] In addition, although it was the simplest as gestalten 2 and 3 of operation mentioned 
above and two methods that practicality was high were raised and explained It is not limited 
to this, the positioning method of a disk-like light filter and a motor For example, what 
combines one irregularity and the thing which combines much irregularity like a gear, It sets to 
change, or the color with which alignment of motors, such as a thing, and disk-like light filter 
which carry out alignment of a disk-like light filter and the motor using a clamper was carried 
out beforehand, and they were specified to be — What is necessary is just to output one 
pulse to at least 1 rotation from the hall device installed in the interior of the aforementioned 
motor. 

[0049] (Gestalt 4 of operation) Below, the color wheel by the gestalt 4 of operation of this 
invention is explained using drawing 5 . Drawing 5 is a showing [ an example of the color wheel 
by the operation gestalt 4 of this invention ] schematic diagram. In addition, the color wheel 
by the gestalt 4 of operation of this invention differs from the color wheel of the gestalt 1 of 
the operation which mentioned above some phases of the pulse signal mechanically outputted 
from a motor after positioning with a disk-like light filter and a motor only in the point which 
can be advanced or delayed. Therefore, the sign same about the same component as the 
color wheel of the gestalt 1 of operation mentioned above is attached, and explanation is 
omitted. 

[0050] Since it is based on the gestalt 4 of operation of this invention, a wheel consists of a 
diskHike light filter 51 and a motor 52. The tooth-back lever 53 of the motor 52 attached in 
the disk-like light filter 51 is directly linked with the sensor (not shown), and if it carries out 
movable [ of the lever 53 ] to parallel with a motor periphery, it is constituted so that a 
sensor may be similarly moved slightly. An arrow shows the hand of cut of a color wheel to a 
drawing. If a lever 53 is turned to the same side as the hand of cut of a color wheel for a 
while, a phase will be overdue, and if a lever 53 is turned to the hand of cut and opposite side 
of a color wheel for a while, a phase will progress. 

[0051] thus — even if gap has arisen [ the color change rate of a filter, and the physical 
relationship of a sensor ] slightly according to the error on the process tolerance of the disk- 
like light filter 51 or a motor 52 by forming the lever 53 which makes the sensor formed in the 
motor 52 move slightly — mechanical — an amendment — things become possible 
[0052] (Gestalt 5 of operation) the color order by the gestalt 5 of the operation of this 
invention to the following — degree electrochromatic display is explained using drawing 6 
Drawing 6 is the block diagram showing the composition of the color sequential 
electrochromatic display by the gestalt 5 of operation of this invention. 
[0053] In drawing 6 , the color sequential electrochromatic display by the gestalt 5 of 
operation of this invention consists of the signal interface 101, the pixel data processor 102, a 
display memory 103, SLM104, a color wheel 105, and the motor control section 106. 
[0054] The signal interface 101 can receive the input signal of various kinds, and assumes 
them to be level here and the thing which is the standard video signal which has a vertical- 
synchronization component. In addition, a vertical synchronizing signal is used as a reference 
signal for adjusting the speed of a color wheel 105 so that it may be explained below. Graphics 
data, such as PC, are sufficient as an input signal, and a reference signal may come from 
other sources of a signal. 

[0055] The pixel data processor 102 prepares the data for displaying on SLM by performing 
various processing tasks. A data processor contains the processing memory which memorizes 
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data on the occasion of processing. Digamma amendment, color space conversion, and 
interlace interpolation are included in processing which a data processor performs. Digamma 
amendment removes the influence of a gamma correction performed to a broadcast signal, 
and compensates nonlinear operation of CRT. Color space conversion changes the 
aforementioned data into RGB data. By generating the new data for filling odd number or an 
even number line for an interlace data field, in order to change into a perfect frame, it uses 
and deals in interlace interpolation. Any are sufficient as the sequence that these processings 
are performed. 

[0056] A display memory 103 receives the pixel data processed from the data processor. A 
display memory 103 formats these data into "bit plane" form on an input or an output, and 
supplies this bit plane to SLM104. This bit plane format supplies 1 bit at a stretch to each 
pixel of SLM104, and, as for each pixel, ON or OFF changes according to the value of the bit. 
For example, when each pixel is expressed by 8 bits to each of three colors, a frame exists 
the 8-3x24 whole bit plane. In a typical display system, memory is double buffer memory and 
this means that it has at least two capacity for display frames. While another buffer for display 
frames is written in, the buffer for 1 display frames is read to SLM104, and it deals in it. These 
two buffers are controlled by turns so that data are continuously read to SLM104. 
[0057] SLM104 is a space optical modulator, for example, has a liquid crystal panel and DMD 
(Digital Micromirror Device). This liquid crystal panel has a matrix-like pixel, and the change of 
a display [ with a video signal ] at high speed is possible for it. In order to display the 
animation of a video rate, it is required in 1 field to be able to display the image of 60 frames, 
and for that, as a speed of response of liquid crystal, less than [ 1/60=1 6.7m second ] is 
required at least. Preferably, further, in order for RGB3 color specification to be possible, 5.6 
m seconds are required as a speed of response in the meantime. As for the liquid crystal of 
such a high-speed response, for example, strong dielectric liquid crystal, antiferroelectric 
liquid crystal, OCB (Optically Compensated Bend) liquid crystal, etc. are mentioned. In the 
above, OCB liquid crystal is a method which carries out self-compensation of the change of 
the angle-ol^visibility direction by the birefringence of liquid crystal using a bend orientation 
cell, is combining with a negative optical compensation film, and is liquid crystal whose high- 
speed response is attained in addition to being made on a wide-field-of-view square. 
Moreover, DMD is mainly used as a projection display, it has hundreds of thousands or 1 
million or more very minute mirrors for one chip, and each mirror is equivalent to 1 pixel. 
Moreover, by making the aforementioned mirror incline, DMD changes the outgoing radiation 
angle of the beam of light which carries out incidence to a mirror, and controls ON/OFF. 
Therefore, each mirror is attached in one in which it was attached by the support pillar, or the 
hinge beyond it, it has structure isolated by the air gap to up to the control circuit which is 
downward, and the electrostatic force which makes each mirror incline alternatively is made 
to act from this control circuit. Image data is loaded to the memory cell of DMD, and a mirror 
is made to incline in the application to a display, so that light may be warped reflection or 
from ON in the ON direction with this data and it may reflect. 

[0058] A color wheel 105 consists of a disk-like light filter which is the color wheel of a 
publication and becomes either of the gestalten 1-4 of operation mentioned above from two 
or more color filters, and a motor made to rotate this, possesses the sensor which detects 
rotation of a motor inside the aforementioned motor, and outputs one pulse per motor 1 
rotation. 

[0059] In addition, although the gestalt 5 of this operation explains what outputs one pulse to 
motor 1 rotation, the same effect can be acquired, if it is not limited to this but one pulse is 
outputted per motor 1 rotation at least. 

[0060] The motor control section 106 detects the rotational speed of a color wheel, and a 
position based on the pulse outputted from the color wheel 105, it outputs a driving signal to 
the motor of a color wheel 105 so that it may synchronize with the reference signal (a 
predetermined rotational frequency, phase) which is a vertical synchronizing signal outputted 
from the signal interface 101, and it controls the rotational speed and the phase of a color 
wheel 105. For example, rotational speed controls the rotational frequency of a motor to 



8/9 ^— v 



become 60 rotation per second to correspond to the display speed of 60-frame per second. 
Moreover, it accelerates or slows down and a phase controls the speed of the motor of a 
color wheel 105 so that the light which passes a color filter corresponds with the data 
displayed by SLM104. 

[0061] Next, operation of the color sequential electrochromatic display using the color wheel 
of this invention is explained. The white light by which outgoing radiation was carried out from 
lamps, such as a high power lamp electric discharge type [, such as a xenon arranged so that 
it may condense on the disk-like light filter of a color wheel 105, a metal halide lamp, and a 
ultrahigh pressure mercury lamp, ], is sent to SLM104 through the disk-like light filter of a 
color wheel 105. A color wheel 105 has red, blue, and the disk-like light filter by which the 
color filter of each green color has been arranged in the shape of a disk, and SLM105 displays 
the picture frame of the color of a beam of light synchronizing with each filter interrupting a 
beam of light. A single picture frame and usual are rotating the ****** light filter of a color 
wheel 105 by the motor by one rotation or per minute 3600 rotation (r. p.m) for every picture 
frame to 1 / 60 seconds. In such a system, six color subframes exist between 1 frame 
frequency, the each is red, green, blue, red, green, and blue, to each color, SLM104 changes a 
display image at very high speed, and expansion projection of each modulated colored ray is 
carried out at a screen using a projection lens. Since, as for the display projected on the 
screen, the image of each color of R, G, B, R, G, and B is displayed one by one in 1 / 60 
seconds, by the eye, these are visible as an after-image and a full color image is recognized. 
[0062] The processing with which the color of oak **** and the disk-like light filter of this 
color wheel 105 and the image which SLM104 displays are aligned if the color of the disk-like 
light filter of a color wheel 105 and the image which SLM104 displays do not align at this time 
is ****** by the motor control section 1 06. 

[0063] The motor control section 1 06 compares first the criteria phase and speed data which 
are the reference signal outputted from the signal interface with the data obtained from the 
phase return signal and speed return signal which are a pulse signal outputted from the motor. 

[0064] This comparison gives a phase error value or a speed-error value. Both the error value 
means which should be extended or shortened, in order that the duty cycle of the driving 
signal by which PDM was carried out may accelerate or slow down a motor. In addition, in the 
example of this explanation, a reference signal is a vertical synchronizing signal of a standard 
television signal. Producing the pulse at the rate of about 60 field per second, it corresponds 
to the speed of 60 rotation per second of the disk-like light filter of a color wheel 1 05. This 
synchronization pulse sets a phase by giving this criteria time that must have a certain 
position on the disk-like light filter of a color wheel 105 in the place where it is related with 
criteria time. To be in agreement with a reference pulse is wished, and it deals in the pulse 
signal outputted from a color wheel 105. 

[0065] In operation, a color wheel 1 05 is made into the speed which is request speed mostly 
during the start-up of the first motor. Next, a speed error is detected until the pulse signal 
outputted from the color wheel 105 of ****** becomes the same as the reference pulse of 
****** Next, a phase lock is performed and the error between an index position and a 
criteria position is detected during a phase lock. As mentioned above, the rotation drive of the 
disk-like light filter of a color wheel 105 is carried out by the motor, and, as for this motor, the 
phase and the rotational frequency are controlled by the motor control section 106. 
[0066] On the other hand, the input data inputted into the signal interface 101 is changed into 
the signal form according to the time-sharing drive of SLM by the pixel data processor. 
Furthermore, this data is stored in a display memory, and data are outputted to SLM to 
predetermined timing. 

[0067] Thus, position detection of a disk-like light filter is attained only by the disk-like color 
wheel and the motor made to rotate this by carrying out color display to either of the 
gestalten 1-4 of operation mentioned above by time sharing and color sequential using the 
color wheel of a publication. 

[0068] Moreover, since it is stabilized at the time of high-speed rotation and an elevated 
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temperature and a position detecting signal can be obtained, even if the color order following 
electrochromatic display is at the high-speed rotation and elevated-temperature time, it can 
perform correctly processing with which the color of a disk-like light filter and the image 
which SLM displays are aligned. 

[0069] in addition, the color order by the gestalt 5 of operation of this invention — the color 
order using the projection lens for example as degree electrochromatic display — the color 
order of degree electrochromatic display and the direct viewing type using the ocular — there 
is degree electrochromatic display 
[0070] 

[Effect of the Invention] According to the color sequential electrochromatic display using the 
color wheel of this invention, and this as the above explanation, position detection of a disk- 
like light filter is attained only by the disk-like light filter and the motor made to rotate this, it 
is stabilized at the time of high-speed rotation and an elevated temperature, and a position 
detecting signal can be obtained. 

[0071] If the color wheel of this invention is furthermore used, since it attaches after carrying 
out alignment of the motor to a disk-like light filter beforehand and a position is fixed after 
that, position gap etc. is not caused. Moreover, minute gap of installation precision, a process 
tolerance, etc. can be amended by mechanical justification of a sensor, or electric phase 
adjustment. 

[0072] If the color wheel of this invention is furthermore used, it becomes unnecessary to 
attach a phot sensor in the case of a color wheel, and noise can be prevented. Since it 
furthermore is not necessary to stick an index mark on a disk-like light filter, the space of the 
hub for it can be cut down andHzing of the color wheel can be carried out [ small 
lightweight ]. 

[Translation done.] 
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* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the schematic diagram showing an example of the color wheel by the gestalt 

1 of operation of this invention. 

[Drawing 2] It is the cross section showing an example of the color wheel by the gestalt 1 of 
operation of this invention. 

[Drawing 3] It is the schematic diagram showing an example of the color wheel by the gestalt 

2 of operation of this invention. 

[D rawin g 4] It is the schematic diagram showing an example of the color wheel by the gestalt 

3 of operation of this invention. 

[Drawing 5] It is the schematic diagram showing an example of the color wheel by the gestalt 

4 of operation of this invention. 

[ Dra wing 6] It is the block diagram showing an example of the color sequential 
electrochromatic display using the color wheel by the gestalt 5 of operation of this invention. 
[Drawing 7] It is explanatory drawing explaining the conventional color wheel. 
[Description of Notations] 
1,31,41, 51 Disk-like light filter 
2, 32, 42, 52 Motor 
3r, 3g, 3b Color filter 
4, 5, 34, 35, 44, 45 Hub 
6, 37, 47 Rota section 

7 Bracket Section 

8 Outgoing Line 

9 Clamper 

22 Shaft 

23 Bearing 

24 Coil 

25 Permanent Magnet 

27 Hall IC 

28 Magnet for Detection 
36 38 Locating hole 

39 Gage Pin 
46 48 Key seat 
49 Key 
53 Lever 

101 Signal Interface 

102 Image Data Processor 

103 Display Memory 

104 SLM 

105 Color Wheel 

106 Motorised Control Unit 

[Translation done.] 
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